Comparison of purchasing power parity
between the United States and Canada

Purchasing power parities determine expenditures
for real gross domestic product among countries
without the use of the exchange rate to convert currencies;

parities more accurately reflect the rate

at which currency in one country can be converted to buy
an equivalent “market basket” in another country

JOHN DRYDEN, KATRINA REUT, AND BARBARA SLATER

In August 1987, the Organization for Economic Coopera-
tion and Development (OECD) published results from the
1985 study of multilateral purchasing power parity for its
member countries. A purpose of the study was to compare
various types of economic data among countries without
using market exchange rates to convert the data to a com-
mon currency. Because exchange rates do not necessarily
reflect the relative purchasing powers of different currencies
within countries, the use of exchange rates as a converter for
international comparisons could show relationships in price
and output levels that did not actually exist. Consequently,
a system of purchasing power parities was developed to
more accurately reflect the rate at which one currency could
be converted to another to purchase equivalent goods and
services in both countries. This system not only makes it
possible to compare real levels of gross domestic product
between countries, rather than nominal levels (which would
be obtained if the data were converted using exchange
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rates), but can also be used to compare real levels of per-
sonal and government consumption and gross fixed capital
formation, as well as smaller expenditures such as for food,
housing, and construction.

The effort to develop a method for comparing real gross
domestic product and national accounts aggregates among
countries began in the 1950°s with studies conducted at the
Organization of the European Economic Community (pred-
ecessor to OECD) by Irving Kravis and Milton Gilbert. These
studies provided the basic approach and the methodology
that was then further refined in benchmark studies in 1970,
1973, 1975, and 1980 under the auspices of the United
Nations Statistical Agencies, the University of Pennsylva-
nia, the Statistical Office of the European Communities
(EUROSTAT), and the OECD. The strategy of these earlier
studies (phase I through IV) was to create a system of
world-level comparisons by conducting a series of regional
comparisons under the auspices of the United Nations
regional economic commissions.

The results of the 1985 OECD regional study, while an
independent exercise with the European Community study
embedded in it, will be incorporated into the world-level
project of the United Nations Statistical Office (phase V of
the international comiparison project). The various regions
in the international comparison project will be subsequently
linked together by countries either participating in two re-
gions, such as Japan (OECD and ESCAP). Austria (European
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Communities and Group II), or Finland (OECD and Europe
Group II), or by carrying out bilateral “core-comparisons”
between countries in different regions.

The decision to calculate bilateral purchasing power par-
ities between Canada and the United States was made in
1985, shortly after the OECD Secretariat started work with
U.S. and Canadian governments on data collection for the
multilateral OECD purchasing power parity project. It was
felt that it would be useful to carry out a special data collec-
tion exercise that would tighten the links between the two
North American countries, and to calculate a special binary
comparison which would exclude all data for third countries
and would permit a degree of disaggregation of expenditure
categories unconstrained by the classification necessarily
adopted by the multilateral project.

This article presents estimates of purchasing power parity
and real gross domestic product between the United States
and Canada. It explains what purchasing power parities are
and how they are calculated, and discusses the methodology
and operational procedures underlying the data.

What are purchasing power parities?

As purchasing power parities (PPP’s) are nothing more
than interspatial price indexes (by analogy with the in-
tertemporal price indexes such as consumer price indexes),
the methodology and theory underlying their calculation are
identical to those of more familiar index numbers. Just as
consumer price indexes can be used to compare purchasing
power in the same place at different times, PPP’s compare
purchasing power in different places at the same time.

In many countries, consumer price indexes are calculated
by measuring the cost of a fixed basket of typical consumer
goods and services at different times, weighting the various
prices using weights intended to convey the average expen-
diture pattern of consumers. It is possible to consider price
indexes as PPP’s in the same country but between one period
and the next—the consumer basket which cost $1 at time 0
costs $1.10 at time 1, and so forth. Conversely, PPp’s could
be considered consumer price indexes between countries at
the same point in time—for example, the consumer basket
which costs $1 in U.S. dollars in the United States costs
$1.25 in Canadian dollars in Canada.

There are some differences of emphasis, however, be-
tween intertemporal and interspatial price indexes. An im-
portant difference is the choice of the goods and services
making up the basket. In the intertemporal case, the goods
and services chosen are characteristic and representative of
expenditure categories in the country concerned. Only after
a lengthy period does an item in the basket become unavail-
able or obsolete. It is more difficult to choose a basket of
goods and services equally representative and characteristic
in two or more countries. Even in neighboring countries
with a similar level of economic development, one may
encounter different preferences for a variety of reasons
(tastes, climate, size and type of packaging, and so forth).
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Also, although ppPP’s covering private consumption ex-
penditure can be calculated consistently with consumer
price index theory, the usual coverage of PPP’s is that of the
goods and services which make up gross domestic product.
Thus, the ppp “basket” must include a selection of consumer
goods and services, plant and machinery investment goods,
construction activities, and collectively consumed services
such as public administration, education, and health (the
PPP’s of the latter three are usually calculated by comparing
the prices of their inputs).

To sum up, to calculate ppp’s we need (1) a list of con-
sumer goods and services, plant and equipment investment
goods, construction activities, and collectively consumed
nonmarket services—‘the basket”; (2) the expenditure pat-
terns in the countries concerned which can be used as
weights to aggregate the price information (this information
is usually obtained from national accounts suitably supple-
mented by data from expenditure surveys of consumption or
investment); and (3) the estimated average annual national
prices of the various goods and services in the basket.

Of course, the list is not an exhaustive list of the goods
and services consumed in the countries concerned, and cer-
tainly estimates of total national expenditures are available
only for more or less precisely defined categories. Further-
more, for a product to be included in the list, it must be
available in at least two of the countries concerned. In ad-
dition, the list must be representative of the expenditure
category (basic heading) and characteristic of at least one
country. Price ratios for products falling into the same ex-
penditure category are averaged by calculating the un-
weighted (geometric) mean. Above that level, expenditure
weights are used to calculate weighted (geometric) means.

In the early stages of this PPP project, two types of index
number formulas were selected as appropriate for this appli-
cation, the equiweighted Fisher and the Tornqvist. Conse-
quently, most of the tables in this article contain the results
for both formulas. However, as a matter of convenience, the
Bureau of Labor Statistics and Statistics Canada decided to
focus on the Fisher index because in this particular bilateral
comparison, the choice between formulas is not of great
numerical significance.

U.S.-Canadian parity

The ppp from the 1985 benchmark bilateral comparison
for gross domestic product, the central result of the study,
is estimated at 1.255 Canadian dolars per U.S. dollar. This
figure agrees closely with the 1.22 estimate from the
Canadian-U.S. gross domestic product result of the multilat-
eral study released by the OECD and EUROSTAT in August
1987, and compares with the average exchange rate estimate
in 1985 of 1.366 Canadian dollars per U.S. dollar.

The parity for individual final consumption of 1.266
Canadian dollars per U.S. dollar, although numerically very
close to that for gross domestic product, is the aggregate of
some significantly different results for subcategories. (See




Table 1. Purchasing power parities in 1985, selected expenditures of Canada relative to the United States
Fisher | Tornqvist Fisher | Tornquist
EUROSTAT code Hem index index EuROSTAT code item index index
111 Food ... .o 1.367 1.368 19 Net purchases abroad ................ 1.259 1.258
112 Nonalcoholic beverages . 1.098 1.098
" AACONOUC DOVB(AGES .- oo R 1 T Individuat final consumption . ....... 1266 | 1263
m Food, beverages. and tobacco ... 1416 1417 1311 General government compensation ........... 1.259 1.259
1121 Clothing, including repairs . ................. 1.349 1347 1312 General government intermediate ............. 1410 1412
122 Footwear, including repairs . . . 1.480 1.48% 1313 General government deprgcnauon ............. 1.163 1.162
12 Clothing and footwear 1368 1.366 13 General public services ............... 1315 1315
1131 Gross rent and water charges ............... 1.324 1.325 1321 Education services compensation ............. 1.333 1.333
1132 Fuel and power | 1.064 1.066 1322 Education services intermediate . .......... ... 1.386 1.387
13 Gross rent, fuel, and power ....... .. ... 1.270 127 1323 Education services depreciation . ............. 1.163 1162
pow 12 EQUCBION .. ... .oos oo 1325 | 1325
141 Furniture, floor coverings, and repairs . ......... 1516 1517
1142 Household textiles and repairs ... ..... 1.379 1377 13 General government final
1143 Major household appliances and repairs . . . 1.386 1.386 consumption .. ................. 1318 1318
1144 Glass and tabieware, utensils, and repairs . 1.132 1.131
1145 Household operation ............... 1.462 1.473 1411 Other plant and equipment ... ............... 1.345 1.345
1146 Domestic services . .................. . 1.739 1.739 1412 Electrical and telect ication equipment . . . .. 1.260 1.260
14 Household equipment and operation .. ... 1.426 1427 1413 Transport equipment ...................... 1.255 1.255
' , 141 Plant and equipment . ................ 1.310 1.310
151 Medical and pharmaceutical products . . ... .. ... 1.277 1.277
1152 Therapeutic appliances and equipment . . 1.085 1.085 1421 Dwallings .................... i 1.169 1.169
1153 Medical services outside hospitals .. . .548 .548 1422 Nonresidential buildings .................... 1.069 1.069
1154 Hospitalcare ..................... - | 1295 1.284 1423 Civil engineering works . ................... 984 986
115 Medical care and health expenses ....... 959 961 142 Consruction and civil engineering .. ... .. 1.078 1.077
1161 Personal transport equipment . ............... 1.243 1.243
1162 Operation of transport equipment 1.310 1.307 14 Gross fixed capital formation .. . ... .. 1.163 1.163
1163 Purchased transport . . ....... 1.251 1.263 .
1164 Communications ............. 1.224 1223 15 Change instocks ......... IERCEEE RS 1.270 1.270
116 Transport and communication 1.270 1.269 16 Net exports of goods and services ............ 1.366 1.366
171 Equipment and accessories .. .. . 1.184 1.184 1 Gross domestic product .................. .. 1.255 1.253
172 Entertainment, recreation, and cultu 1.077 1.078 )
173 Books, magazines, newspapers . . .. 1175 1.178 2 Consumer Services . ...................... 1.180 1177
174 Education ...................... o] 1148 1.149 3 Consumer goods ......................... 1.337 1.337
17 Education, recreation, and culture . ... ... 1.148 1.149
4 Totatservices .................... ..., 1.216 1.215
1181 Personal care and effects ................... 1.085 1.085 5 Totalgoods ............................. 1.270 1.270
1182 Goods, not elsewhere classified . . 1.853 1.853
1183 Expenditure in restaurants and hotels . . 1.281 1.281 6 Tradablegoods .......................... 1.332 1.333
1185 Financial services, not eisewhere classified 1.204 1.219
1186 Other services, not elsewhere classified ..... ... 1.281 1.289 7 Gross final consumption expenditure .......... 1,263 1.275
18 Miscellaneous goods and services . . .. ... 1.281 1.289 8 Gross final expenditure . ................... 1.243 1.253
NoTE: Indexes are based on Canadian dollars per U.S. dollar.
Source: Data are from the Organization for Economic Cooperation and Development, Paris.

table 1.) Individual final consumption for food, beverages,
and tobacco (1.416 Canadian dollars per U.S. dollar), clothing
and footwear (1.368), and household equipment and operation
(1.426) are relatively expensive in Canada, with the ppp for
these categories exceeding the exchange rate in 1985.

In contrast, the lowest ppP for a major category in individ-
ual final consumption was for medical care and health ex-
penses, (0.959 Canadian dollars per U.S. dollar). The major
influence holding this category down was medical care out-
side hospitals which, in Canada, is offered under provin-
cially administered medicare plans. Within individual final
consumption, it is possible to break down food consumption
and expenditures in restaurants and hotels. (See table 2.)
The ppp in food ranged from 1.585 Canadian dollars per
U.S. dollar for milk, cheese, and eggs to 0.949 for raw and
refined sugar. In addition, alcoholic beverages and tobacco,
with ppp’s of 1.502 and 1.834 are substantially more expen-
sive in Canada, while nonalcoholic beverages (1.098) are
cheaper. In the area of expenditures for food in restaurants
and hotels, both subcategories—restaurants and cafes and
hotels-—are somewhat less expensive in Canada.

The parity for government final consumption was 1.318
Canadian dollars per U.S. dollar. This figure is dominated
by expenditures for employee compensation and is sub-
ject to the statistical margins of error associated with measuring
national average compensation and the difficulties of compar-
ing compensation under different administrative systems.

A striking feature of the overall results is the way the gross
fixed capital formation figure of 1.163 Canadian dollars per
U.S. dollar is composed of the contribution of plant and equip-
ment (relatively expensive in Canada at 1.310, although still
marginally below the currency exchange rate) and of construc-
tion and civil engineering (relatively cheap at 1.078).

The detailed results for the ppp calculations in this article
are given at the greatest level of disaggregation of the OECD
expenditure classification used for the international com-
parison project—namely the four-digit level—which seems
to be generally supported by the data.

Expenditure patterns. Comparing the national expendi-
tures of Canada, converted at both ppP’s and the exchange
rate, with those of the United States shows that although the
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gross domestic product of Canada was 9.5 percent that of
the United States in 1985 in terms of the real volume (con-
verted using PPP’s) of goods and services produced, it was
8.8 percent in nominal terms (converted using the exchange
rate) because of the relative strength of the U.S. dollar
compared with the Canadian dollar. The following tabula-
tion shows national expenditures of Canada relative to the
United States in 1985 (U.S. = 100):

Nominal Real
Individual final consumption ............ 7.6 8.2
Government final consumption . .......... 9.8 10.2
Gross fixed capital formation ............ 9.2 10.8
Gross domestic product . ................ 8.8 9.5

The greatest difference occurs for fixed investment where,
in terms of volume, Canada is significantly higher than it
first appears when national accounts data were converted
using exchange rates.

If the subaggregates of gross domestic product expressed
as percentages of total gross domestic product are com-
pared, the data show that in real terms Canadians and
Americans spent the same percentage on food, beverages,
and tobacco, although at exchange rates the Canadian
percentage appears higher. (See table 4.) Canadians spent
a smaller percentage of their gross domestic product per
capita on medical care than did Americans, but spent
about the same as Americans did on household equip-
ment and operation and rent, fuel, and power. As noted
earlier, the Canadian proportion of gross domestic product
spent on fixed investment is stronger than it first appears,
and this is due entirely to expenditures for construction and
civil engineering.

Gross domestic product.  The expenditure given the great-
est attention is usually gross domestic product per capita,
which is used as an indicator of the standard of living. In this
case, Canada’s gross domestic product per capita converted
into U.S. dollars at exchange rates was $13,630 in 1985, or
82.6 percent of the U.S. expenditure of $16,494. (See
table 4.) However, converted at ppp’s, the Canadian fig-
ure rises to $14,835, which is 89.9 percent of the U.S.
expenditure.

Among the components of gross domestic product, real
Canadian expenditure per capita in 1985 almost equals that
of the United States in government final consumption (ex-
ceeds the United States in the education category, and is
close in general public services), and is greater in fixed
investment. In fixed investments, the notable feature is that
the level of construction and civil engineering in Canada is
great enough to outweigh the significant lead of the United
States in plant and equipment investment. A considerable
effort was made by the oEcD, United States, and Canadian
experts to obtain an accurate comparison of construction
prices, a difficult area to price, and to support the basic data
for this category.
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Canada is, however, more than 20 percent below the
United States in individual final consumption on a per capita
basis, and is below in all consumption categories.

Data have been calculated for the aggregate consumption
(gross final consumption expenditure) and compared with
gross fixed capital formation to illustrate the consumption/
investment balance in real terms in 1985:

Gross final ~ Gross fixed Gross
consumption capital domestic
expenditure Sformation product
U.S. real dollars:
United States . ... $13,820 $3,074 $16,494
Canada ......... 11,369 3,127 14,835
Percentage of U.S. gross
domestic product:
United States . . 83.8 18.6 100
Canada ....... 68.9 19.0 89.9
Percentage of national
gross domestic product:
United States . . 83.8 18.6 100
Canada ....... 76.6 21.1 100

The gross final consumption expenditure and gross fixed
capital formation data do not add to 100 percent of national
gross domestic product because of the two missing items:
the stock change (0.6 percent of gross domestic product in
both countries) and the balance of net exports (—3 percent
in the United States, and 2.6 percent in Canada).

When revaluing nominal expenditures at PPP’s, one is
constrained by the breakdown of expenditures provided by
national accounts offices. Hence, the data in this article
concerning the revaluation of Canadian expenditures in
U.S. dollars and U.S. expenditures in Canadian dollars

Table 2. Purchasing power parities in 1985, selected food
expenditures of Canada relative to the United States
Fisher | Tornqvist
EUROSTAT code ftem Index Index
111101 Breadandcereals .................... 1.347 1.348
111102 Meat...........................L. 1.417 1.418
111103 Fish ... .. 1.300 1.306
111104 Milk, cheese, eggs .................... 1.585 1.585
111105 Oilsandfats ......................... 1.040 1.035
111106 Fruitand vegetables . .................. 1.247 1.247
111107 Potatoes and other tubers .. ............. 1.099 1.099
111108 Raw and refined sugar ................. 949 949
111109 Coffee, tea,cocoa .................... 1.348 1.351
111110 Otherfoods ......................... 1.429 1.431
1 Food ........................... 1.367 1.368
112 Nonalcoholic beverages ............. 1.098 1.008
113 Alcoholic beverages ................ 1.502 1.501
114 Tobacco ......................l 1.834 1.832
m Food, beverages, and tobacco . .. ... 1416 1.417
118301 Restaurants andcafes ................. 1.285 1.287
118302 Hotels and other lodging services . ........ 1.243 1.243
1183 Expenditure in restaurants and hotels ... | 1.281 1.281
NoOTE: Indexes are based on Canadian dollars per U.S. dollar.
SOURCE: Data are from the Organization tor Economic Cooperation and Development, Paris.




Table 3. Canadian price indexes, selected expenditures, 1985
[United States index = 100}
Fisher | Tornqvist Fisher | Tornqvist
EUROSTAT code ltem index index EUROSTAT code tem index index
111 Food . ... . 100.1 100.1 1186 Other services, not elsewhere classified .. ... ... 938 94.4
112 Nonalcoholic beverages .................... 804 80.4 118 Miscellaneous goods and services . . .... ... 938 944
113 Alcoholic beverages .. ................... .. 110.0 109.9 119 Net purchases abroad . ................. 921 921
1114 Tobacco ... ... ... 134.2 134.1
m Food, beverages, and tobacco .......... 1036 103.7 1" individual final consumption .......... 92.7 92,5
1121 Clothing, including repairs .................. 98.7 98.6 1311 General government compensation . .......... 921 921
1122 Footwear, including repairs . . . 108.3 1084 1312 General government intermediate . . ... ........ 103.3 103.4
12 Clothing and footwear ................ 100.1 100.0 1313 General government depreciation ... .......... 85.1 85.1
131 General public services ............... 96.3 96.3
131 Gross rent and water charges . .............. 96.9 97.0
132 Fuelandpower .......................... 779 780 1321 Education services compensation ... .......... 976 976
113 Gross rent, fuel, and power ............ 93.0 93.0 1322 Education services intermediate . .. ........... 101.5 101.6
. . . 1323 Education services depreciation .............. 85.1 85.1
1141 Furniture, floor coverings, and repairs .. ........ 111.0 111 132 EAUCAHION .. o 97.0 97.0
1142 Household textiles and repairs .. ............. 101.0 100.8
1143 Major household appliances and repairs ... ... .. 101.5 101.5 13 Get I t final
1144 Glass and tableware, utensils, and repairs ... ... 829 828 cﬁ:ug\;‘;:::???. N .a .............. 9.5 9.5
1145 Household operation ...................... 107.0 1078
1146 Domestic services ................ RERRTIe 127.3 1273 1411 Other plant and equipment . ................. 98.4 98.4
14 Household equipment and operation .. ... 104.4 104.4 1412 Electrical and telecommunication equipment . . . .. 923 923
' . 1413 Transport equipment . ..................... N9 919
151 Medical and pharmaceutical products .. ........ 93.5 93.5 141 pglar?an%meqr::ipmem ............... 95.9 959
1152 Therapeutic appliances and equipment . ... ... .. 794 794
1153 Medical services outside hospitals ............ 40.1 40.1 1421 DWeNGS . .. .. oo 85.6 85.6
1154 Hospitalcare .............. ... 948 947 1422 Nonresidential buildings . .. ................. 78.2 78.2
115 Medical care and health expenses ....... 70.2 703 1423 Civil engineering Works ... ................. 72.0 722
) 142 Construction and civil engineering ... ... ... 789 788
1161 Personal transport equipment .. .............. 91.0 91.0 9 9
1162 Operation of transport equipment . .......... .. 95.9 95.7 " .
1163 Purchased ranSport . . - - .o 916 924 14 Gross fixed capital formation ......... 85.2 85.1
1164 Communications ......................... 89.6 89.5 15 Change in SIOCKS . ... ... ..o 93.0 93.0
" Equipment and 20COSSONIES ... .. ......... 86.7 867 16 Net exports of goods and services ............ 100.0 100.0
172 Entertainment, recreation, and culture 78.8 789 1 Gross domestic product . ................... 919 917
173 Books, magazines, newspapers ......... 86.0 86.3
1174 Education ............ ... 84.1 84.1 2 Consumer Services . ...................... 86.4 86.2
17 Education, recreation, and culture ... ... 84.1 841 3 Consumer goods . ............c.oooiiiiaii. 979 979
1181 Personal careand effects .. ................. 79.4 79.4 4 Total services 89.0 89.0
1182 Goods, not elsewhere classified . . . .. 1366 135.6 5 Total goods . ... .. 93.0 93.0
1183 Expenditure in restaurants and hotels 93.7 93.8
1185 Financial services, not eisewhere classified .. ... 88.1 89.2 6 Tradablegoods ................... ... ... 975 976
Source: Data are from the Organization for Economic Cooperation and Development, Paris.

using PpP converters are given only at the three-digit level
because this is the minimum level of disaggregation which
is publishable.

Comparisons over time

The evolution of the Ppp for the United States and Canada
over time is determined by the rates of inflation in the two
countries as measured in this case by the implied national
accounts deflators for the expenditure categories concerned.
Over the 1960-87 period, the aggregate PPP has evolved
quite steadily, whereas the exchange rate has been more
volatile. (See chart 1.) Between 1975 and 1985, the
exchange rate increased from 1.017 to 1.366, while the ppP
for this same period increased from 1.168 to 1.255. (See
table S.)

Gross domestic product per capita from 1960 to 1987 in
the United States and Canada shows a narrowing of the gap
between the two countries. (See chart 2.) Real gross domes-
tic product per capita in the United States has increased
about 67 percent from the figure for 1960 and the figure
estimated by the OEcD for 1987. In Canada, the increase has
been faster, rising from only 70 percent of the U.S. figure
in 1960 to 91 percent in 1981. Since then, the proportion has

stabilized at around 90 percent.

In 1960, expenditure patterns for the components of gross
domestic product were similar between Canada and the
United States, ranging within 1 or 2 percentage points for
each component. (See chart 3 and tables 6, 7, and 8.) How-
ever, by 1985, some changes in expenditure patterns
emerged. While expenditures for government consumption
and for capital were still similar (18 percent for the United
States and 19 percent for Canada), gross fixed capital forma-
tion in Canada had risen to 24 percent of gross domestic
product per capita by 1985, while the U.S. increase was
somewhat smaller, 18 percent.

Price and volume comparisons

Exchange rate movements and relative inflation rates
have combined to influence the interspatial price index of
Canada relative to the United States. Canada had generally
been more expensive than the United States in the sense that
the ppp has always exceeded the exchange rate—sometimes
by as much as 20 percent, as in 1976—at least from 1960
to 1984, when the increase in the dollar exchange rate
brought Canadian prices below those of the United States.
(See chart 4.) By 1985, Canadian prices were 6.3 percent

11
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lower than in the United States. Among the components of
gross domestic product, the price index for individual final
consumption of goods and services, the one most interesting
to individual consumers crossing the border to shop, indi-
cates that prices for this component were 5.7 percent lower
in Canada in 1987. However, the index covers such items as
rent and medical care and, consequently, the weighting pat-
tern reflects the expenditure of the average domestic con-
sumer, not the casual visitor. It would be necessary to make
a specially appropriate weighting pattern, or at least to show
the detailed price indexes for specific consumer goods, for
the index to be useful for those crossing the border to shop.

The volume indexes of Canadian expenditures per capita
relative to the United States from 1960 to 1985 show the
steady evolution (with significant stability in recent years)

U.S.-Canada Purchasing Power Parity

of gross domestic product and individual final consumption
and the peaked pattern of government final consumption
and, in particular, that of gross fixed capital formation. (See
chart §.)

How parities were calculated

Regional comparisons. For the comparisons within the
European Community (the OECD/EUROSTAT exercise), basic
parities were calculated for more than 350 expenditure cate-
gories, while the non-European Communities countries
were included at a more aggregated level, using 240 cate-
gories. The categories corresponded to the five-digit and
four-digit levels of expenditure classifications. Several non-
European Communities countries had difficulty providing
the OECD with a 1985 breakdown even at the four-digit level.

Table 4. Canada-U.S. bilateral comparisons, 1985
Nominal expenditures Canadian expenditures Percentage of Percent
Purchasing (millions) (millions) at— nominal expenditures f Canad
Item power o r::I‘ a
parity United Exchange Purchasing United
States Canada rate power parity States Canada | expenditures
Food, beverages, and tobacco ........ 1.416 $ 361,533 | $ 48,939 $ 35,827 $ 34,561 9.2 104 9.2
Clothing and footwear ............... 1.368 168,415 18,231 13,346 13,327 43 3.9 35
Gross rent, fuel, and power .......... 1.270 518,025 62,239 45,563 49,007 13.1 13.2 13.0
Household equipment and operation .. 1.426 149,474 20,071 14,693 14,075 38 4.2 3.7
Medical care and health expenses .... .959 371,145 14,096 10,319 14,699 9.4 3.0 3.9
Transport and communication ........ 1.270 408,808 45,203 33,092 35,593 10.4 9.6 95
Education, recreation, and culture .. ... 1.148 178,936 21,144 15,479 18,418 4.5 4.5 49
Miscellaneous goods and services .. .. 1.281 412,463 36,231 26,523 28,283 10.5 77 75
Net purchases abroad ............... 1.259 13,934 1,137 832 903 4 2 2
Individual final consumption .......... 1.266 2,582,733 267,291 195,674 211,130 65.4 56.6 56.1
General public services .............. 1.315 490,747 62,527 45,774 47,549 124 13.2 126
Education .................... 1.325 233,451 34,599 25,329 26,112 59 7.3 6.9
Government final consumption . . 1.318 724,198 97,126 71,102 73,692 18.3 20.6 19.6
Plant and equipment ................ 1.310 330,161 31,011 22,702 23,673 8.4 6.6 6.3
Construction and civil engineering 1.078 405,373 61,282 44,862 56,848 10.3 13.0 15.1
Gross fixed capital formation ......... 1.163 735,534 92,293 67,564 79,358 186 19.5 211
Gross domestic product .............. 1.255 3,946,612 472,510 345,908 376,502 100.0 100.0 100.0
Gross final consumption expenditure . . 1.263 3,306,931 364,417 266,777 288,533 83.8 771 75.7
Gross final expenditure .............. 1.243 4,042,465 456,710 334,341 367,426 102.4 96.7 96.8
Per capita expenditures (U.S. = 100)
us. Canada nominal Canada at p‘f"r:;‘.’:""; Volume index
nominal exchange rate Price index at purchasing
(Canadian dollars) power parity
(in U.S. dollars) (U.S. dollars) (U.S. dollars) power parity
Food, beverages, and tobacco $ 1,511 $ 1,928 $ 1,412 $ 1,362 103.7 90.1
Clothing and footwear ........ 704 718 526 525 100.1 746
Gross rent, fuel, and power .......... 2,165 2,452 1,795 7,931 93.0 89.2
Household equipment and operation .. 625 791 579 555 104.1 88.8
Medical care and heaith expenses .... 1,551 553 407 579 70.2 37.3
Transport and communication ........ 1,708 1,781 1,304 1,402 93.0 82.1
Education, recreation, and cuiture .. ... 748 833 610 726 84.0 97.0
Miscellaneous goods and services . ... 1,724 1,428 1,045 1,114 93.8 64.7
Net purchases abroad ............... 58 45 33 36 92.2 61.1
Individual final consumption .......... 10,794 10,532 7,710 8,319 92.7 771
General public services .............. 2,051 2,464 1,804 1,874 96.3 914
Education .......................... 976 1,363 998 1,029 97.0 105.5
Government final consumption ........ 3,027 3,827 2,802 2,904 96.5 95.9
Plant and equipment ................ 1,380 1,222 895 933 95.9 67.6
Construction and civil engineering . .. .. 1,694 2,415 1,768 2,240 78.9 132.2
Gross fixed capital formation ......... 3,074 3,637 2,662 3,127 85.1 101.7
Gross domestic product . ............. 16,494 18,618 13,630 14,835 919 89.9
Gross final consumption expenditure . . 13,820 14,359 10,512 11,369 925 82.3
Gross final expenditure .............. 16,895 17,996 13,174 14,478 91.0 85.7
NOTE: 1985 exchange rate=1.366 Canadian dollars per U.S. dollar.
SOURCE: Data are from the Organization for Economic Cooperation and Development, Paris.
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and the exchange rate, 1960-87
(Canadian dollar per U.S. dollar)

Chart 1. U.S.—Canadian purchasing power parity for gross domestic product
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Source: Data are from the Organization for Economic Cooperation and Development, Paris.

1975 1980

The timing of the calculations meant that although the con-
trol totals of at least the main aggregate of gross domestic
product referred to 1985, the detailed breakdowns were for
1984 or even carlier years. Even so, gaps remained which
required estimates to meet the minimum requirements of the
Jjointly agreed methodology.

The lists of items for pricing were produced by the
EUROSTAT and OECD Secretariats after consultation with ex-
perts representing the participating countries. For example,
the list of consumer goods and services was determined by
the EUROSTAT Price Statistics Working Party, which was
attended by OECD representatives. Construction and civil
enginecring bills of quantities and machinery and equipment
product lists were determined on the advice of two groups
of national consultants (who also provided estimates of the
average prices from their own research) engaged by
EUROSTAT. The OECD, after consultation with its member
countries, arranged for many non-European Communities
products to be added to the lists of items which were charac-
teristic and noncharacteristic and priced in European Com-
munities countries so as to maintain a balance of the two
groups of countries.

Although it would simplify matters if the lists of items
could consist entirely of goods and services characteristic of
all of the countries concerned and representative of the ex-
penditure catcgory to which they are classified, differing

national tastes mean that, in order to produce a balanced
matrix of price comparisons between countries, it is neces-
sary to measure the average prices of noncharacteristic items
in some countrics. These items, of course, are characteristic
in at least one of the countries in the study.

Nontransitive parities for each expenditure category be-
tween two countries, say countries A and B, are calculated
using a three-stage process. First, a Laspeyres-type parity is
calculated by taking the geometric average of the price ratios
(price in country B divided by price in base country A) of
each product which is classified to the basic heading and
characteristic of country A, then a Paasche-type parity is
calculated using the price ratios of those products which are
characteristic of country B. Finally, a Fisher-type parity is
calculated as the square-root of the Laspeyres and Paasche
parities multiplied together.

The transitive matrices of parities at the basic heading
level involve no explicit weighting structure, for lack of
reliable, representative expenditure weights to aggregate the
parities for particular products. The availability of expendi-
ture weights, from the basic level up, made possible the use
of the Geary-Khamis formuia, which simultaneously deter-
mines the higher level ppp’s and indexes of average interna-
tional prices using an iterative process.

The ppp’s between two countries depend on the composi-
tion of the group of countries considered, for example, the
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France-Germany parity will generally differ depending on
whether these two countries are considered alone, as part of
the European Communities comparison, or as part of the

U.S.-Canada Purchasing Power Parity

Number of categories

One-digit Two-digit Three-digit Four-digit

OECD or world comparisons. Private final 9 32 “ 158
. . . . N consumptlon .......

. To §v01d a prgllferatlon of published ppp results, the Par-  Government final 2 6 24 24

ticipating countries agreed to fix the European Communities consumption . ... ...

countries as a bloc within the OECD group so that the ppp’s  Gross fixed capital 2 6 24 30

between any two European Communities countries calcu- formation .........

, . " . Change in stocks ..... 1 1 1 1

lated in the European Communities exercise would be the

. 0 th blished its of th . Net exports of goods

same in the published results of the OECD exercise. and services . .. ... i | | |

Total ........... 15 46 124 214

Bilateral comparisons.  There are numerous important dif-
ferences in the methodology which has been used in the
Canada-United States bilateral comparison from that used
for the multilateral study. For practical reasons, it was
agreed to keep as close as possible to the four-digit classifi-
cation used in the multilateral exercise, but to incorporate
such changes as to eliminate most of the categories for
which estimates had to be made for both of the countries
concerned to complete three-digit or higher levels of disag-
gregation required for the multilateral calculations.

The tables in this article give real output estimates at the
one-digit level (15 categories) and PPP’s and interspatial
price indexes at the two-digit level (46 categories). How-
ever, at the three- and four-digit levels, there is a further
breakdown, not shown explicitly, as follows:

For example, the two-digit “food” category breaks down
into 10 three-digit categories: bread and cereals; meat; fish;
dairy products; oils and fats; and so forth. {See table 2.) In
turn, the three-digit category “bread and cereals” breaks
down into six four-digit categories covering rice; flour and
other cereals; bread; other bakery products; pasta; and other
cereal products. The expenditure breakdown provided by
the national accounts offices of the United States and
Canada and suitably supplemented by information from
family expenditure surveys and by OECD Secretariat esti-
mates is not intended to be an official one at the three- or
four-digit level, except in certain categories such as food.
Rather, the finer levels of disaggregation are used to provide
some reasonable alternative to the “default” weighting sys-

Table 5. Canada-U.S. bilateral comparisons, gross domestic product, 1960—87
Nominal expenditures (billions) Canada at Canada at 1985 deflator
Purchasing Exchange exchange rate g ity
power parity rate United States Canada (biltions of power parity
(US. dollars) | (US.dollars) | U.S.dollars) Jf’g'_'mfa‘r’;) United States | Canada
1.086 0.970 $ 5136 $ 38.7 $ 399 $ 35.6 217 240
1.112 1.081 701.7 57.2 529 514 30.3 26.8
1.106 1.048 1,009.2 88.5 844 80.0 37.7 33.2
1.168 1.017 1,583.9 170.1 167.3 1456 53.2 495
1.207 1.169 2,688.5 307.7 263.2 255.0 76.9 739
1.219 1.199 3,009.5 353.5 294.8 290.0 84.3 819
1.247 1.234 31214 372.0 301.4 298.3 89.7 89.1
1.258 1.232 3,3535 4018 326.1 3195 932 93.3
1.255 1.295 3,713.0 4398 339.6 350.5 96.8 96.7
1.255 1.366 3,946.6 472.5 3459 376.5 100.0 100.0
1.252 1.389 4,166.7 498.8 359.1 398.5 102.8 1025
1.251 1.336 44204 527.9 395.2 4219 105.8 105.5
Per capita expenditures (U.S. = 100)
Canada at
United States Canada nominal ex(é:::d: 3«; purchasing Price index Per capita
(U.S. dollars) {Canadian dollars) s dgllars) r parity volume index
o~ (U.S. dollars)
$ 2,843 $ 2,162 $ 2,229 $ 1,990 1120 70.0
361 2,904 2,687 2,612 102.9 723
4,922 4,148 3,958 3,752 105.5 76.2
7334 7,485 7,360 6,406 1149 873
11,804 12,785 10,937 10,594 103.2 898
13,077 14,506 12,098 11,901 101.7 91.0
13,424 15,085 12,225 12,097 1011 90.1
14,282 16,133 13,095 12,829 102.1 89.8
15,665 17,489 13,505 13,939 96.9 89.0
16,494 18,618 13,629 14,835 91.9 89.9
17,241 19,481 14,025 15,561 90.1 90.3
18,110 20,433 15,294 16,328 93.7 90.2
Source: Data are from the Organization for Economic Cooperation and Development, Paris.
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Chart 2. Real gross domestic product per capita, United States and Canada,

1960-87
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tem of simply averaging together the price relatives of all
items on the list falling into some indivisable category. Thus
cxpenditure estimates for a given category may be accept-
able as weights for the caleulation ot ppp’s, but may not
come up to the level of statistical acceptability required for
publication. Several features of expenditure breakdown
used in the bilateral comparison differ significantly from the
features used n either the national accounts of the United
States and Canada or the standard scts ol accounts published
by the oren. These features were adopted to attempt @ more
meaningful comparison between the two countries:

® Private nonprotfit-making institutions are included to-

gether with consumers™ expenditure in the category of

private final consumption.

® Private consumption expenditure for general government
services has been netted out across intermediate con-
sumption by general government services, as breakdowns
of government costs of providing such services are not
available.

A major problem of comparison arises when considering
education and health because of the ditterent relative shares
of the market and nonmarket sectors in the United States and
Canada. In the case of health. even the means adopted by
the government to finance nonmarket services cause the
payments to be treated in completely different ways. Ac-

cordingly. all market services of education were transterred
to the general government sector, teaving only the driving
school/language course activities in the private sector. In
contrast. all nonmarket services of health care were trans-
ferred to the private sector-——all categories under “medical
care and health expenses™ such as medical and pharmaceuti-
cal products. therapeutic appliances and equipment, medical
services outside hospitals, hospital care. and the like.
Clearly. although the wavs in which price comparisons are
estimated for market and nonmarket services of these cate-
gories differ significantly. an alternative method of present-
ing the revaluation of these services in the two countries is
possible by keeping the relative shures of the market and
nonmarket services of education and health firmly in the
private and public sectors, and reweighting detailed parities
appropriately to give alternative ppp estimates to these two
items. It should be noted that this treatment differs from that
adopted in the orcpErrosTAT multilateral exercise where
all services of both education and health were transterred in
their entirety to the private sector.

In the context of a bilateral
comparison between Canada and the United States. the use

Characteristics markings.

of 1tems deemed characteristic of both countries to achieve
balanced parities 15 generally agreed to be less important
than it would have been between two less similar countries.

—
wn
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Although there are clear differences in the expenditure pat-
terns of Canada and the United States, at the basic heading
level, those products deemed characteristic of one country
were also usually characteristic of the other. Rather few
items were considered noncharacteristic in the bilateral
study, and thus the “index-number spread” (ratio between
Laspeyres and Paasche indexes) was rather low, particularly
at the basic heading level, although at higher levels of aggre-
gation this tended to increase a little. It is worth remember-
ing in this context, however, that because of the difficulty
experienced by the Canadian national accounts office in
providing a gross domestic product expenditure breakdown

U.S.-Canada Purchasing Power Parity

on the special classification used for the ppp exercise, it was
frequently necessary to use the United States’ expenditure
pattern to break down Canadian expenditure estimates, par-
ticularly at the finest level of detail.

A separate, but closely connected, issue is the representa-
tiveness of the selected products. The requirement that the
products be representative of the main category is, perhaps,
even more important than the requirement that they be
characteristic of the countries being compared. (Here,
“representative” refers to the average Canada/U.S. price
level of the goods and services falling into the basic expend-
iture category.)

1960 and 1985
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Chart 3. Patterns of per capita expenditures in the United States and Canada,
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Table 6. Canada-U.S. bilateral comparisons, individual final consumption, 1960-87
Nominal expenditures (billions) Canada at Canada.at 1985 defiator
Purchasing Exchange exchange rate o o
Year . " power parity
power parity rate United States Canada (billions of P .
(US. dollars) | (U.S.dollars) | U.S. dollars) J"s‘"mfaf;) United States | Canada
1.078 0.970 $ 328.1 $ 25.2 $ 26.0 $ 234 30.5 26.0
1.084 1.081 438.5 34.4 31.8 N7 33.1 28.3
1101 1.048 635.8 51.3 489 46.5 39.6 345
1.115 1017 1,005.8 96.3 94.6 86.3 54.2 477
1.151 1.169 1.721.2 1704 1458 148.0 778 708
1.178 1.199 1.909.7 193.8 161.7 164.6 84.7 788
1.226 1.234 2,046.3 209.9 170.1 171.2 89.6 86.8
1.248 1.232 22237 2291 186.0 1835 93.2 91.9
1.255 1.295 24181 248.0 1915 197.6 96.9 96.0
1.266 1.366 2,584.3 271.0 198.4 2141 100.0 100.0
1.287 1.389 2,748.1 2017 210.0 226.6 102.3 104.0
1.259 1.336 29155 308.7 2311 2451 105.3 104.7
Per capita expenditures (U.S. = 100)
Canada at
United States Canada nominal anada :;te purchasing Price index Per capita
(U.S. dollars) (Canadi {U'S. dollars) power parity volume index
-~ (U.S. dollars)

1960 ... .. $ 1816 $ 1410 $1,453 $1,308 1111 72.0

2,257 1,747 1616 1612 100.2 714

3,101 2,404 2,294 2182 105.1 704

4,657 4,235 4,164 3,799 109.6 816

7.557 7,080 6,056 6,150 98.5 81.4

8,298 7,955 6,635 6,755 98.2 81.4

8,801 8,513 6,898 6,942 99.4 78.9

9470 9,199 7,467 7,369 1013 778

10,202 9,861 7.615 7,858 96.9 77.0

10,800 10,678 7817 8,434 927 78.1

11,371 11,391 8,201 8,850 927 778

11,944 11,948 8943 9,487 943 794

Source: Data are from the Organization for Economic Cooperation and Development, Paris.
A difficulty with the product lists initially produced by Parities.  In contrast to the multilateral purchasing power

EUROSTAT for the European Communities comparison was
that whole areas were lacking in products characteristic and
representative of North America. It was not possible to
make the comparison valid simply by adding a few North
American items for reciprocal pricing in other geographical
zones. It was necessary to add entire product lists to estab-
lish the Canada-United States relationship—private auto-
mobiles was an obvious example.

In general, then, in most of the 669 products for which
prices were obtained in both countries, characteristic mark-
ings were assigned for both countries. This was also neces-
sary for practical reasons: First, in proposing products for
pricing, a country nominates only its own characteristic
items; second, the other country is able to price the items
from its ongoing statistical surveys if the items are also
characteristic of that country. If it is necessary to mount a
special price collection survey, it would be composed
mainly, if not exclusively, of characteristic items.

In a few cases, however, the absence of a characteristic
marking has more to do with reliability associated with the
price estimate than with characteristic representativeness.
The participants believed that price estimates derived from
small samples should simply have a lower weight than the
others in calculating the basic parities.

parity project where a one/zero weighting system was
adopted, in the bilateral project, products characteristic of
both countries were assigned a weight of 2 and noncharac-
teristic products, a weight of 1 in calculating the basic par-
ities, because the analysts believed that all price ratios
should be taken into account to some extent. In all calcula-
tions, the U.S. dollar was the numeraire currency used, and
also the United States was considered the base country.
Thus, at the basic heading level, the Laspeyres parity is
the weighted geometric average of all associated price ratios
(expressed in terms of Canadian dollars per U.S. dollar), a
weight of 2 being assigned to those price ratios of products
which are characteristic of the United States and a weight of
| assigned to those noncharacteristic products. Similarly,
the Paasche parity uses the same products, but the weighting
pattern is that of the Canadian characteristic markings.
Two methods of averaging have been used to pull to-
gether the Laspeyres-type (“United States prices”) and
Paasche-type (“Canadian prices”) basic parities. The first is
a Fisher index. It is calculated as the geometric mean of the
Laspeyres and Paasche parities. The second method is a
Torngvist-type index. It is calculated directly from the price
ratios of the products. It is a weighted geometric average of
the price ratios, and the weight assigned to a given price
ratio is the arithmetic average of the characteristic scores of
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Table 7. Canada-U.S. bilateral comparisons, government final consumption, 1960-85
Nominal expenditures (billions) Canada at Canada at 1985 defiator
Year Purchasing Exchange exchange rate p’?v::'r‘ﬁntgy
power parity rate United States Canada (billions of
{US. dollars) | (US.dollars) | U.S. dollars) u"’s'"':;‘lfa‘r’;) United States | Canada
1960 ... 0.906 0970 $ 854 $ 53 $54 $58 243 16.7
1965 ... ... 919 1.081 117.4 8.2 76 9.0 279 195
1970 .o 970 1.048 189.6 16.4 15.6 16.9 371 27.3
1975 .. 1.056 1.017 294.2 331 326 31.4 54.0 43.2
1980 ... 1.163 1.169 4737 591 50.6 50.8 779 68.7
1981 1.215 1.199 525.6 68.6 572 56.5 844 778
1982 . 1.276 1.234 574.1 776 62.9 60.8 89.6 86.8
1983 . 1277 1.232 617.0 829 67.3 64.9 94.9 91.9
1984 ... 1.282 1.295 666.6 89.1 68.8 69.5 98.5 95.8
1985 ... 1.318 1.366 7227 94.8 69.4 719 100.0 100.0
Per capita expenditures (U.S. = 100)
Canada at
United States Canada nominal exg:::d: .r:te purchasing Price index Per capita
(U.S. dollars) (Canadian dollars) s dgll power parity volume index
'S. dollars) (US. dollars)
1960 . ... . $ 473 $ 294 $ 303 $ 324 93.4 68.6
604 419 387 455 85.4 75.4
925 769 733 792 92.6 85.7
1,362 1,458 1,434 1,382 103.8 1014
2,080 2,455 2,100 2,111 99.5 101.5
2,284 2,816 2,348 2,318 101.3 101.5
2,469 3,148 2,551 2467 103.4 99.9
2,628 3327 2,701 2,606 103.6 99.2
1984 .. 2,813 3,544 2,737 2,765 99.0 98.3
1985 oo 3,020 3,735 2,734 2,834 96.5 938
Source: Data are from the Organization for Economic Cooperation and Development, Paris.

the product in the two countries—for example, if a product
is characteristic of the United States (weight 2) but nonchar-
acteristic of Canada (weight 1), the Tornqvist weight is 1.5.

Aggregations. The basic headings are defined by the
available level of disaggregation of expenditure weights
and, as noted, correspond to a modified version of the four-
digit classification adopted by EUROSTAT and the oECD for
the multilateral program. Aggregation of the Laspeyres,
Paasche, and Torngvist indexes from the four-digit to three-
digit level (and then to higher levels) is made by calculating
weighted geometric averages of the four-digit parities.

The Laspeyres parity of a three-digit category is a weighted
average of the Laspeyres four-digit parities with U.S. ex-
penditures of the four-digit categories as weights. The three-
digit Paasche parity uses Canadian expenditures to aggre-
gate the four-digit Paasche parities. The three-digit
Tornqvist indexes weight together the four-digit Torngvist
indexes, using as weights the arithmetic average of the ex-
penditure of that category in the United States expressed as
a percentage of U.S. gross domestic product and the
expenditure of that category in Canada expressed as a per-
centage of Canadian gross domestic product.

The Fisher indexes at any level are compiled directly from
the Laspeyres and Paasche indexes at the same level, and
not from Fisher indexes at the level immediately below. The
method of calculation is described in the discussion of the
basic parities.
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The procedure for aggregation to higher levels is exactly
the same, right up to gross domestic product level.

There are several cases where, despite serious attempts by
the Bureau of Labor Statistics and Statistics Canada to fill all
gaps, no matched product was found in a given main cate-
gory. For the purposes of the first stage of aggregation, the
basic parity for these categories was assumed to be equal to
that of the weighted average of the others; or, equivalently,
equal to that of the next higher level category.

The only exception concerns net exports of goods and
services. Even though many third countries are involved,
the U.S.-Canada exchange rate has been assumed for this
category. No attempt was made to calculate special parities
for exports and imports.

Indirectly calculated parities. The first stage of aggrega-
tion covers what might be called the directly calculated
parities but, for many categories, no attempt was made to
price directly. At the completion of the first stage, it is
possible to fill many blanks with indirectly calculated
parities.

For collectively consumed services of general govern-
ment and education and, in the private sector, hospital care
and the like, the input approach is used for pricing. The
three types of inputs are: compensation of employees (di-
rectly measured by surveying wages and salaries and other
compensation); intermediate purchases; and depreciation
(capital consumption) of fixed assets. The latter two cate-



Table 8. Canada-U.S. bilateral comparisons, gross fixed capital formation, 1960—-85
Nominal expenditures (biltions) Canada at 1985 detlator
Purchasi Excha C:nada alt purchasing
Year po‘::Zr ::::tgy xcrat: % United States Canada e)zzuﬁggz ;a' * power parity
{US. dollars) | (U.S.dollars) | U.S. dollars) l}"s"“(‘,";‘lfa‘r’;) United States | Canada
1960 ... . 1.067 0.970 $ 924 $ 85 $87 $79 303 278
1965 ... . 1.219 1.081 131.6 13.7 126 11.2 31.3 32.8
1970 . 1.156 1.048 17.8 19.0 18.1 16.4 39.2 39.0
1975 1.219 1.017 2723 1.8 411 343 58.9 61.8
1980 ... 1.064 1.169 5143 723 61.8 679 89.3 817
1981 1.055 1.199 559.3 86.1 7.8 81.6 96.1 87.2
1982 ... 1.088 1.234 537.6 81.6 66.1 75.0 98.8 925
1983 L 1.112 1.232 577.6 814 66.0 732 98.3 94.0
1984 1.140 1.295 6717 843 65.1 739 98.4 96.5
1985 ... 1.163 1.366 7355 926 67.8 797 100.0 100.0
Per capita expenditures (U.S. = 100)
Canada at
United States Canada nominal exg?a::d: :::te purchasing Price index Per capita
(U.S. dollars) (Canadian dollars) s dgllars) power parity volume index
e (U.S. dollars)
$ 511 $ 473 $ 488 $ 443 110.0 86.7
677 694 842 570 1127 84.1
870 892 851 m 110.3 88.6
1,261 1,841 1,810 1,510 119.9 119.8
2,258 3,003 2,569 2,822 91.0 125.0
2430 3,534 2,948 3,349 88.0 137.8
2312 3,309 2,681 3,041 88.2 1315
2,460 3,267 2,652 2,939 90.2 1195
2,834 3,351 2,587 2,938 88.1 103.7
3074 3,650 2,672 3,139 85.1 102.1
Source: Data are from the Organization for Economic Cooperation and Development, Paris.

gories are estimated indirectly. For example, the parity cor-
responding to intermediate expenditures of nonmarket serv-
ices of education pertaining to food is assumed to be equal
to that for private consumption expenditures on food, and
the parity for depreciation is assumed to be equal to that
calculated for gross domestic fixed capital formation.

The other cases are (1) capital investment in passenger
cars: The parity for private consumption expenditure on
passenger cars is weighted together with that directly calcu-
lated for commercial vehicles in proportion to the approxi-
mate expenditure on the two types of vehicle; and (2) change
in stocks: The parity for change in stocks is assumed to be
that for total goods. The latter is calculated by weighting
together the parities for all those categories classified as
goods in the United Nations System of National Accounts.

Final estimation of missing basic parities. At this stage,
directly and indirectly calculated basic parities have been
set, and it is possible to fill in the remainder. A “top-down”
routine is used to examine each category and, if necessary,
fill in the missing value by taking the next available higher
level parity. Thus, any missing parity for a major aggregate
would be filled in using the gross domestic product parity,
any missing parity for one-digit categories will be filled in
using the major aggregates, two-digit categories will be
filled in using the one-digit categories, and so forth, until all
four-digit categories are accounted for.

In fact, in the Canada-United States exercise, very few
categories needed to be filled in using this procedure, as data

collection had been designed to cover as many categories as
possible by direct or indirect means.

Operational procedures—United States

Private consumption.  The private consumption specifica-
tions developed for the multilateral regional study were used
as a basis for the United States-Canadian bilateral compari-
son. However, the bilateral specifications were tailored to
better reflect the United States and Canadian markets. For
instance, the sizes required by some of the multilateral
specifications were changed because product sizes tend to
be larger in the United States and Canada than in the rest of
the OECD countries. Any specification that either the United
States or Canada could not price was dropped from consid-
eration. Many brand specific product specifications were
also deleted because Canadian and U.S. consumer price
index (cpr) product categories, in general, do not indicate
brands. New product and service specifications were devel-
oped to strengthen areas which had weak coverage by either
country in the multilateral project. Additional specifications
were also created for categories where the price-determining
characteristics in Canada and the United States differed
from those required by the multilateral specifications (in-
surance, for example).

Once specifications were developed, the Bureau of Labor
Statistics determined which data sources were appropriate
for each product area. The major source was the Bureau’s
cpi data base and related publications. While the CpI covers
all aggregate product areas of U.S. private consumption,
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because of sampling techniques. some of the detailed prod-
ucts included in the OECD specifications are not priced in the
cpl. In those cases, the OECD referred to other data sources,
such as published surveys of prices for motorcycles, cata-
logs for turniture and clothing, U.S. Department of Com-
merce data for fish, and airline companies for air fares.
However. outside sources were used only as a supplement;
the CP1 average prices for food and energy categories were
used whenever possible. In the case of insurance, two types
of policies were priced, tenant and automobile. For both
types. a special data base was constructed from information
and prices collected by the cpi to match the OECD specifica-
tion. The specification for tenant insurance used for both the
multilateral and the bilateral projects was slightly different
from the typical configuration found in the United States,
particularly with regard to coverage for theft and current
value versus replacement value. However, it was possible to
adjust the available data to account for these differences. For
automobile insurance. the multilateral specification was im-
possible to match, largely because of the wide discrepancy
in levels of liability coverage between European-based poli-
cies and North American policies. As a result, for the mul-
tilateral project, the United States matched the Canadian Cpi
specification for automobile insurance and linked into the
OECD regional comparison through Canada. which had con-
ducted a special survey to match the European specification,
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while the U.S.-Canada specification was used for the bilat-
eral comparison.

All prices extracted from the cp1 data base were subjected
to a sanitization process before being transmitted to the
okcp. Each price quote was examined for indications
of brand, model, and company or outlet and. where neces-
sary. this type of information was removed to ensure
confidentiality.

For the most part, the actual calculation of U.S. average
prices was carried out by the OECD. The methodology ranged
from a straight arithmetic average to a regression on several
variables, depending on the particular characteristics of the
product. A straight arithmetic average was used on specifi-
cations for homogeneous products for which the United
States had exact matches; for example, produce, meats,
haircuts, and domestic help. Often a weighted average was
needed, as in the case of fish prices where CPI quotes were
supplemented with the prices published by the Department
of Commerce, and the two quotes were weighted to form
one national average price. Frequently, while prices to be
averaged were for a homogeneous product, the unit of size
provided by the United States differed from the specified
unit of size. This occurred because most U.S. goods are not
measured in metric units, unlike Canadian goods.

Occasionally, the food and the household goods specifi-
cations required a size that was unavailable in the United

1960-85

Index (U.S.=100)

Chart 4. Canadian price levels relative tothose of the United States,

140
135 |-
130 |
125 |-
120
115 -
110 |-
105 |-
100

Gross fixed
capital formation

Gross domestic
product

V4
Individual final
consumption

95
90

85
80 L+ v % 3o opb o444t

1 | RO B f S I 1 1 i i 1 1

Government final
consumption

1960 1965 1970

1975 1980

SOURCE: Data are from the Organization for Economic Cooperation and Development, Paris

20




the United States, 1960-85
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Chart 5. Volume index of Canadian per capita expenditures relative to those of
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States, even though the products themselves were available
and were priced by the cpi. For these items (detergents or
canned foods, for example), the price quotes extracted from
the cpP1 were used as observations in a regression on size.
Once the relationship between price and size was estimated.
an average price was calculated for the size required by the
specification. [f other characteristics, in addition to the size
of the product, were identified as price determining, then a
more detailed regression model was developed which in-
cluded these variables. This type of application was needed
for durable goods such as refrigerator-freezers where the
price depended on factors such as automatic defrosters, ice
makers, and color, as well as size. The price effects of these
types of options were combined to estimate a price for the
refrigerator-freezer described in the specification. Another
category requiring special pricing techniques was rent.
Here, a combination of hedonic regression (where rental
values were assumed to be determined by a variety of phys-
ical, social, and environmental characteristics) and direct
comparison was used.

After calculating the average prices for July 1985 using
the methodology best suited to the product area. sales tax
was added where required, with the Bureau of Labor Statis-
tics providing the OECD with the appropriate data. Products
within each basic category were then selected to serve as the

characteristic products for the United States in preparation
for calculation of the actual parities.

Gross fixed capital formation.  The procedures followed to
price machinery and equipment were similar to those used
to price consumer goods. The oEcD multilateral specifica-
tions for machinery and equipment were used as the starting
point for development of the bilateral specification. Al-
though a great deal of work had already been done by the
Bureau of Labor Statistics Industrial Price Program in 1983
and 1984 to augment and adjust the 1985 multilateral speci-
fication to reflect the U.S. market, the parties believed a
number of areas remained weak, at least in terms of a U.S .-
Canada bilateral comparison. Consequently, Statistics
Canada and the Bureau undertook a further refinement of
existing specifications, particularly with regard to the terms
of each transaction, and in a few areas added new specifica-
tions to better reflect the North American market.

After obtaining the specifications. the industrial price
data base and the export-import data base were searched for
exact matches. A detailed review of each match was carried
out by the appropriate industry analyst, and each company
was contacted to obtain permission to use the data it reported
to the Bureau and to assist in making any necessary adjust-
ments to arrive at the market price.
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The final data were then sanitized of any confidential
information and sent to the OECD for calculation of the par-
ities. Additional review of matched products and the result-
ing parities was conducted by the staff from Statistics
Canada, the Bureau, and the OECD Secretariat before the
actual price data were finalized.

The pricing of gross fixed capital formation in construction
was carried out by the “bill of quantities” method. That is, bills
of quantities corresponding to carefully specified construction
projects were compiled by experts engaged by EUROSTAT for
their own exercise. The list, which covered dwellings and
buildings for public and commercial use as well as civil engi-
neering projects, was adopted by the OECD for the wider project
after canvassing suggestions for additional bills of quantities
from non-European Communities countries, the objective be-
ing to improve the balance of the list. In the event, only one
addition was made in a Scandinavian-type wooden house. Al-
though a North American-type house was proposed, it was not
possible to develop the specification to the level required for
adoption in the 1985-based project.

In Canada, the Construction Prices Section of Statistics
Canada estimated prices for most of the construction
projects and provided them to the OECD Secretariat. How-
ever, such estimates are not available from official sources
in the United States.

The OECD engaged a consulting firm which had signifi-
cant experience in the preparation of cost estimates for con-
struction projects. An immediate problem faced by the
Canadian and U.S. experts was that the specifications (de-
veloped by EUROSTAT’s consultants and expressed in spe-
cialized European terminology) were unusable in the North
American context. A few of the specifications had been
“translated” into North American terminology by Statistics
Canada in the context of the 1980-based exercise and were
adapted with only minor modifications for the purposes of
the 1985 study. Further “translations” were carried out by
Statistics Canada and by the consulting firm, Hanscomb
Associates. The difficult and time-consuming part of the
job, and the part which required the most expertise, was the
development of the bills of quantities expressed in North
American terminology. Once that stage had been com-
pleted, provisional pricing was carried out relatively
quickly. Problems were discussed (and resolved to the
greatest extent possible) at a meeting between representa-
tives of Statistics Canada and Hanscomb Associates.

The U.S. data were supplied by Hanscomb Associates on
the basis of estimates of national average prices, as regional
variation of construction costs is known to be significant.

Unfortunately, there were some unresolved problems.
There was a feeling that even after discussion between the
two parties and the OECD Secretariat and after rejection of
outliers, several of the U.S. prices seemed surprisingly high
relative to the Canadian prices.

Public consumption. The cost of general public adminis-
trative and educational services of governments as reflected
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in the wages and salaries of 25 job categories was obtained
from data provided by the Bureau of Labor Statistics, the
U.S. Office of Personnel Management, State governments,
and various associations. Federal data were produced by the
Office of Personnel Management from a data base for the
complete universe, while State data were obtained from
published reports for a sample of 21 States, which were
selected on the basis of geographic location and level of
employment. Average salaries for the more than 81,000
local governments in the United States were not available;
however, data for more than 30 percent of the job categories
were available for municipal and county governments which
account for 50 percent of existing local governments. These
data were used to represent all local government wherever
possible. However, for job categories that were not covered,
or not covered at a sufficiently disaggregated level, the
all-State average was used as a proxy on the assumption that
local government salaries are more likely to trend with State
salaries than with Federal salaries. In a few cases, sources
outside this framework were used if they were the result of
a more complete national survey. Generally, the data came
from professional associations or federations such as the
National Education Association or the American Associa-
tion of University Professors. The average wages derived
for each of the three components, Federal, State, and local,
were then combined using aggregate employment levels for
each component for each job category.

Operational procedures—Canada

Private consumption—data based on regular surveys. The
two regular price surveys whose data were extensively used
for the multilateral and bilateral comparisons are: the Con-
sumer Price Index (cpI) Survey and the Average Retail Price
(ARP) Survey. The ARP Survey provides data closer to the
purpose of international comparisons in the sense that it is
explicitly designed to produce national average prices,
based on information collected four times a year in 26 cities.
It covers 60 basic food and grocery items, and many of them
were good matches with the OECD specifications.

The cr1 Survey is designed to measure price change over
time and involves more than 600 commodities. Only a few
of the commodities matched the OECD specifications closely
enough to be used directly. For many others, a sub-selection
of price data was necessary for the purpose of multilateral
comparisons to establish as good a qualitative correspon-
dence with the OECD specifications as possible. For the bilat-
eral comparison, however, it was decided that, in most
cases, the complete CPI selection is more typical of North
American consumption, and hence, more directly compara-
ble with its counterpart from the U.S. cpi samples. Although
this is generally true, the comparability was weaker for
some items, particularly in the area of clothing and furni-
ture, for which there was quite a large sample dispersion of
Canadian prices. The average Canadian prices in each cate-
gory were estimated as weighted means of average CPI prices



for particular urban center strata in a given month of 1985.
They were adjusted to the average 1985 level using the
corresponding consumer price indexes.

Private consumption—data based on special proce-
dures. In some areas of household expenditures, special
procedures had to be applied to obtain the best possible
multilateral or bilateral comparability, while using the avail-
able price data. The most important cases of the use of
special procedures are described below. In addition to these
cases, several Canadian prices were estimated through the
use of published list prices, including tariffs for public util-
ities, provincial price lists for alcoholic beverages and a few
other specific items (for example, IKEA price catalogs for
some furniture items explicitly designated by the OECD).

Individual data for 1985, as recorded in the rent survey,
were provided to the OECD. They included rent levels as well
as multiple characteristics of both the dwelling and the ten-
ancy agreement. For the owner-occupied dwellings, a cross-
tabulation by the number of bedrooms and the age class of
dwellings, estimated by the Household Surveys Divisions of
Statistics Canada on the base of the May 1985 Household
Facilities and Equipment Survey, was also provided. These
individual data were edited and aggregated by the United
Nations Statistical Office to produce internationally com-
parable rent levels.

For the U.S.-Canada bilateral comparisons, an average
Canadian price was estimated for each of the automobile
specifications priced in the regular CPI survey in November
1985. These prices relate to the base model with specified
options, after dealer’s discount and inclusive of transporta-
tion and predelivery charges as well as of the applicable
sales taxes. The average Canadian registration fees were
provided separately and added to the prices. The national
averages were estimated from the average prices for 10
Canadian provinces, weighted by the number of car registra-
tions in each province. The adjustment factors to the average
1985 price level were provided.

In the area of health services, except for dentists’ fees, for
which the regular cpi data were used, the only other Canadian
price information provided were fees for a consultation and a
home visit by a general practitioner and for a consultation by
a specialist (ophthalmologist). These fees were derived from
provincial fee schedules as of mid-1985 and were averaged
using provincial population numbers as weights.

For pharmaceuticals, item matching and price estimation
were done by the Bureau of Drug Quality of Health and
Welfare Canada. For prescription drugs, price lists provided
by major national drug wholesalers for January 1985 were
used and estimated average prescription fees were added.
For the nonprescribed drugs, retail prices suggested by the
wholesaler were used. For all drugs, the adjustment to the
average 1985 price level was performed using the cp1 for
medical and pharmaceutical products.

For the purpose of bilateral comparisons, the standard cp1
specifications related to automobile and homeowners’ and
tenants’ insurance were used. Tariff tables from various
insurance companies (at least one per province) were used
to obtain average provincial premiums, which were then
weighted to obtain a national average.

Private consumption—data based on special surveys.
Special price surveys were conducted in November-
December 1985 in three cities (Montreal, Toronto, and Van-
couver) to fill the gaps in Canadian price information, par-
ticularly in the cases of restaurant meals and clothing and
furniture items for which the regular cpi and the OECD speci-
fications were far apart. Although these surveys provided
price data for closely matching specifications, the number of
obtained price quotations was, in some cases, rather small.

Car rental rates were the subject of another special sur-
vey, which was conducted by telephone across the country.
Unfortunately, there was a very large regional differentia-
tion in typical rental contracts, particularly with respect to
the free distance included in the basic rate, which made
comparability of the price data difficult, in spite of all the
adjustments performed.

Gross fixed capital formation. Canadian prices for ma-
chinery and equipment used in both the multilateral and
bilateral comparisons were collected through a special price
survey. The survey was conducted for Prices Division of
Statistics Canada by a consulting firm engaged to supply
nonconfidential purchase prices and related information for
168 capital equipment goods. (Eventually 175 items were
priced, 108 of which were included in the U.S.-Canadian
bilateral comparison.)

Considerable effort was made to include items representative
of all areas of machinery and equipment in a balanced mix
characteristic of the European market (those from the intial
OECD lists) and the North American market. Preparatory con-
sultations were held between officials of the Bureau of Labor
Statistics and Statistics Canada to find out the broad character-
istics of the varieties priced in the United States and to consider
them in the Canadian survey. In some areas, though, represen-
tation could not be achieved because the specification lists did
not cover, or only partly covered, the equipment for such
industries as forestry; pulp and paper; mining; and oil and
natural gas exploration, production, and refining.

The consulting firm was asked to conform as closely as
possible to the specifications and general rules of price col-
lection established by the OecD for the 1985 comparison
round. Consequently, it attempted to provide the best esti-
mates of average purchase prices (that is, “firm” prices)
quoted in representative transactions for specified equip-
ment goods, which also included imported products, where
typical. The consulting firm provided explicit estimates for
important additional costs to purchasers such as installation
(where required), transportation (where significant), tariffs,
and taxes. Intracompany transfer prices were not collected.
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Efforts were made to ensure that the definitions and method-
ology used in price collection in the United States and in
Canada are as close as possible. In the absence of precise
international guidelines to the typical users and market char-
acteristics of items to be priced, though, typical Canadian
transaction terms were applied.

The resource limitations, however, led to the imposition
of some constraints on data collection. For example, refer-
ence prices for 1985 were needed, but the study was con-
ducted mainly in the May to August 1986 period. For this
reason, prices prevailing at that time were adjusted to the
mid-July 1985 level using the closest corresponding Statis-
tics Canada price indexes (some of them unpublished) and
the relevant information on tax and tariff changes. Also,
average prices from the most active markets in Central
Canada (Ontario and Quebec) were assumed to satisfy the
requirement for national average prices. This notwithstand-
ing, some items were priced in other regions, where the
market for those goods was large.

According to the OECD methodology, which was also used
for the U.S.-Canada bilateral comparisons, the pricing of
selected construction projects is based on their detailed
specification. In the 1985 round, Canada priced 16 con-
struction projects. Eleven of them were the same as those
Canada had already priced in the 1980 round of international
comparisons, namely, a single-family house (row house),
an apartment building, a factory, an office building, a
school, a road, a sewer main, an electricity supply project,
a concrete bridge, a cattle hours, and an agricultural shed.
Their specifications had been translated into North Ameri-
can terminology and adjusted to the Canadian construction
technique and standards as in the 1980 comparisons.

The five new projects priced by Canada in 1985 were: a
detached single-family house, a sports hall, a car park,
pavement reconstruction, and a sports facility. They were
translated into North American terminology by the consul-
tants hired to do the pricing of construction projects for the
United States in 1985.

Because Statistics Canada uses a similar methodology of
pricing the construction projects for its regular price index
series, a large portion of detailed price data which serve as
inputs in those series was also applicable in the interna-
tional comparison project, both multilateral and bilateral.
Nevertheless, about one-third of detailed input price data
had to be collected especially for the purpose of interna-
tional comparisons.

The Canadian prices relate to the Toronto area, which is
geographically central and represents a substantial share of
Canada’s construction activity. In this task, Statistics
Canada received assistance from the Ontario Department of
Highways, the Ontario Department of Agriculture, the City
of Toronto Department of Public Works, and the Hydro of
North York (a Toronto suburb).

Close contact was maintained with the consultant doing
the U.S price estimation to enhance the quality of the
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bilateral comparison. There was an exchange of ideas about
the interpretation of particular projects, as well as an ex-
change of detailed input price data. This notwithstanding,
several questions remain as to the comparability of some
prices between the United States and Canada.

Public consumption. Canadian price data were specifi-
cally prepared in the following two areas of inputs to the
government services: compensation for selected categories
of employees in general government and health and educa-
tional services; and prices of public utilities (in particular,
electricity, natural gas, fuel oil, and water). With respect to
public utilities, the parties decided that commercial rates
paid by large users would be most appropriate. Conse-
quently, the data were drawn from lists of tariffs provided
by regular respondents to Statistics Canada.

With respect to compensation for employees in general
government and health services, data were prepared by the
Pay Research Bureau, a Federal agency which gathers data
on remunerations for various government jobs at the Fed-
eral, provincial, and city levels, including health services.
The Pay Research Bureau identified in its own surveys those
job categories that most closely matched the descriptions
adopted by the OECD for the purpose of international com-
parisons. It provided information on basic salaries as well as
other payments and social contributions for the selected
categories of employees.

The Canadian average compensation by category of em-
ployees (job specification) in general government and health
services was calculated by averaging the appropriate data
for employees at the three levels of government (Federal,
provincial, and municipal), whenever applicable. The aver-
age total compensation for a particular category of em-
ployees at a given level of government was estimated from
the respective average basic salary, augmented using coeffi-
cients that represented the proportion of other payments and
social contributions to the basic salary. The above coeffi-
cients were derived from data relating to employees of all
categories at a given level of government. The data on
compensation relate to mid-1985 and were not adjusted to
the average 1985 level.

With respect to compensation for employees in education
services, data on basic salaries were provided by the Educa-
tion, Culture and Tourism Division of Statistics Canada. For
basic salaries, an equi-weighted average of data from two
consecutive school years, 1984—85 and 1985-86, was used.
Within each designated teachers category, the average basic
salary was represented by a salary in the modal class of
employees, with classes established according to the num-
ber of years of education achieved by teachers (which is a
salary-determining variable in most school jurisdictions).
Because of lack of specific information on other payments
and social contributions by employers, the same coefficients
were applied as for the employees in general government
and health services at the provincial level (the education
system being primarily administered by provinces). [ ]





